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Hypercalcaemic Crisis: Immediate Parathyroidectomy
and Intraoperative Intravenous Calcium Infusion
Improves Outcome
Kaur Harjit, Hussein Zanariah1 and Abdullah N. Hisham, Departments of Breast and Endocrine 
Surgery and 1Endocrinology, Hospital Putrajaya, Putrajaya, Malaysia.
The hypercalcaemic crisis of hyperparathyroidism is an endocrine emergency that is invariably fatal if
untreated. Despite emergency parathyroidectomies to treat hypercalcaemic crisis, mortality rates remain
high. The rapid decline of serum calcium levels after removal of an adenoma and its adverse effect on the
heart contributes to the development of postoperative complications and death. The cornerstone of 
surgical treatment for hypercalcaemic crisis is to begin infusion of high doses of calcium immediately
after successful removal of parathyroid adenomas to allow gradual and well-controlled decline of serum
calcium to avoid fatal myocardial complications. [Asian J Surg 2007;30(3):173–7]
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Introduction
Hypercalcaemic crisis of hyperparathyroidism is a life-
threatening endocrine emergency. The presenting signs
and symptoms are usually proportional to the severity of
hypercalcaemia, and the crisis most often occurs in hyper-
parathyroidism secondary to an adenoma or carcinoma.1
It is invariably fatal unless there is prompt surgical inter-
vention. First described by Hanes in 1939, the prevalence
of hypercalcaemic crisis varies from 1% to 2% of patients
with hyperparathyroidism, and the crisis causes death in
60% of patients.2 The seriousness of the crisis has been
repeatedly emphasized, and emergency parathyroidectomies
remain the only effective form of treatment.3 However,
despite such treatment, mortality rates remain high, with
many deaths caused by cardiac complications. The cause
of the complication is postulated to be the rapid decline of
serum calcium levels immediately after surgical removal
of parathyroid adenomas.
This was a study of four patients who were treated for
hypercalcaemic crisis of primary hyperparathyroidism at
Hospital Putrajaya over a period of 2 years. The goals of
this study were to record the preoperative and postopera-
tive levels of serum calcium, to determine their effects on
outcome, and to determine whether or not immediate
aggressive postoperative replacement of calcium ensures
a favourable outcome.
Methods
Four patients with hypercalcaemic crisis of primary hyper-
parathyroidism were treated at Hospital Putrajaya over a
period of 2 years. All patients presented with severe hyper-
calcaemia with corrected serum calcium levels > 4 mmol/L.
The patients were referred for further treatment after
medical treatment failed to correct the hypercalcaemia.
An aggressive “over-replacement” of calcium by infus-
ing high doses of intravenous calcium immediately after
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adenoma removal was adopted. Upon successful removal
of the parathyroid adenoma, vigorous intraoperative intra-
venous infusion of calcium was given to maintain serum
calcium at levels just below 1 mmol/L of preoperative levels.
Continuous intravenous calcium infusion was initiated
at doses of 6–8 g over 24 hours. This was maintained for
2–3 days and then gradually tapered down to maintain 
a controlled fall in serum calcium levels. The levels were
titrated with the serial serum calcium levels and patient’s
symptoms if any. Serum calcium levels were checked every
6 hours during the first 2 days. The desired serum calcium
levels were maintained for 1–2 days and gradually reduced.
All patients were closely monitored for clinical and bio-
chemical signs of hypocalcaemia. Patients were discharged
when normocalcaemia was achieved on oral calcium and
vitamin D supplements.
The records of the patients were reviewed to identify
baseline clinical and biochemical characteristics. All four
patients had preoperative ultrasonographic localization
of the adenomas done by the operating surgeon. The
intraoperative characteristics (size, weight, gross and
histopathological appearance) of the adenomas were re-
corded. Immediate and long-term postoperative changes
in serum calcium, phosphorus and alkaline phosphatase
(ALP) were noted. The biochemical characteristics of the
first two patients who received postoperative intravenous
calcium infusion delayed by 10 minutes were compared
with those of the subsequent two cases who had received
immediate calcium infusion after successful removal of
the parathyroid adenomas.
Results
Over the last 5 years, 95 parathyroidectomies for primary
hyperparathyroidism were done in our department. Four
cases of hyperparathyroid hypercalcaemic crisis were re-
ferred to our department over the last 2 years. There were
two males and two females, aged between 25 and 59 years.
Lethargy (100%), polyuria and polydipsia (100%), renal
calculi (50%), confusion (25%), vomiting and headache
(25%) were the presenting complaints. The baseline levels
of serum calcium, phosphorus, ALP and intact parathy-
roid hormone (iPTH) are shown in the Table. The serum
calcium levels on admission ranged from 4.1 mmol/L to
6.27 mmol/L. Three patients had parathyroidectomies
under general anaesthesia (GA), and one, under local anaes-
thesia (LA). The latter patient was considered to be a poor
risk for GA due to the ischaemic changes documented on
electrocardiography.
The first patient, (A), was a 25-year-old man who 
presented with a history of acute severe epigastric pain,
vomiting, fever and dehydration of 2 days’ duration, and
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Table. Baseline characteristics of the four patients with hyperparathyroid crisis
A B C D
Clinical
Age (yr) 25 59 28 30
Gender (M/F) M M F F
Biochemical (normal range)
Serum calcium (2.15–2.55 mmol/L) 4.20 5.5 6.27 5.19
Serum phosphate (0.8–1.6 mmol/L) 1.18 1.85 0.30 2.16
Serum ALP (40–129 IU/L) 108 359 232 259
Serum iPTH (0.8–7.8 pmol/L) 118 150 138.3 110
Serum creatinine (0.0–126 µmol/L) 166 202 189 228
Neck ultrasound
Parathyroid adenoma Left inferior Left inferior Left inferior Left inferior
Medical therapy
Saline diuresis + + + +
Subcutaneous calcitonin + + − +
Intravenous glucocorticoids − + − −
Intravenous pamidronate − + − +
Dialysis + + − +
ALP = alkaline phosphatase; iPTH = intact parathyroid hormone.
who had suffered from constipation and malaise over the
preceding 2 months. Physical examination revealed exten-
sive facial and truncal acneiform skin lesions. Biochemical
tests and imaging studies revealed features of acute severe
pancreatitis. Severe hypercalcaemia and raised levels of
iPTH were also recorded. Severe hypercalcaemia persisted
despite intensive attempts to rehydrate with fluids, saline
diuresis, injections of subcutaneous calcitonin and haemo-
dialysis. Medical management was carried out for almost
2 weeks before the patient was referred to the surgical
team. Preoperative ultrasonography of the neck demon-
strated a left inferior parathyroid adenoma, which was
removed after bilateral neck exploration. Fifteen minutes
after removal of the adenoma, there was a marked reduc-
tion in the level of serum calcium from 4.2 mmol/L 
to 1.73 mmol/L. The level of serum calcium gradually
normalized after intravenous calcium infusion. The
patient was discharged on calcium and vitamin D3 taken
orally. He was spared further treatment for the pancre-
atitis that was documented when he first entered the 
hospital. Biopsy of the skin lesions revealed acute exan-
thematous pustulosis. The calcium and vitamin D3 were
gradually reduced, and at the time of the last examina-
tion, the skin lesions had disappeared, and the patient
was normocalcaemic.
The second patient, (B), a 59-year-old Malay man, had
documented hypertension and a history of renal calculi.
He presented with malaise, nausea, vomiting, muscular
weakness, acute confusion, and a serum calcium level of
5.52 mmol/L. There were changes of renal impairment
and serum amylase levels were elevated. Prior to the referral,
he had been managed by two different teams of physicians
over a 3-week period. He had not responded to saline
diuresis, intravenous administration of bisphosphonate,
injections of subcutaneous calcitonin and haemodialysis.
Ultrasonography of the neck demonstrated a left inferior
parathyroid adenoma. He had a parathyroidectomy under
GA. Preoperative serum calcium was 4.1 mmol/L. The
serum calcium level after removal of the adenoma was
2.25 mmol/L (Figure). Despite normocalcaemia being
achieved, anteroseptal ST-segment depressions were
recorded on the electrocardiogram. Aggressive intravenous
infusions of calcium were initiated within 15 minutes
after removal of the adenoma. Unfortunately, anterosep-
tal ST-segment depression persisted, and acute myocar-
dial infarction developed. The patient died during the
immediate postoperative period.
The third patient, (C), was a 28-year-old woman, 
4 months postpartum, who presented with lethargy, signs of
dehydration, and a serum calcium level of 6.27 mmol/L. Her
serum iPTH level was 138.3 pmol/L (range, 1.6–6.9 pmol/L).
She was severely confused, and her clinical condition
deteriorated rapidly. She was referred to us after 4 days of
treatment. When referred, an emergency ultrasonography
of the neck revealed a left inferior parathyroid adenoma,
and an emergency parathyroidectomy was done. Infusion
of calcium commenced just prior to removal of the ade-
noma. Her immediate postoperative serum calcium level
was 4.76 mmol/L, which was gradually decreased during
the next week (Figure). Despite a serum calcium level of
4 mmol/L, she developed numbness and cramps, which
was relieved by intermittent bolus infusion of calcium.
On the third postoperative day, she had visual and auditory
hallucinations, which were relieved by additional infusion
of calcium. These phenomena gradually dissipated when
calcium supplements were given. Her serum calcium levels
finally normalized after 3 months, without symptoms of
hypocalcaemia or visual and auditory hallucinations.
The fourth patient, (D), was a 30-year-old Malay woman,
3 months postpartum, who presented with persistent
hypercalcaemia despite medical treatment and repeated
dialysis over 2 weeks. Ischaemic changes were noted on
electrocardiography; hence, parathyroidectomy was done
under LA. Within seconds after removal of the adenoma,
creeping numbness, moving from the toes upwards, devel-
oped and was relieved by the immediate infusion of cal-
cium. Postoperatively, the levels of serum calcium only
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Figure. Serum calcium levels in the four patients (postop =
postoperatively).
stabilized after 14 days of hospitalization, and the patient
was discharged well (Figure).
The average length of hospital stay for these patients
was 8.5 days. There was one death. The mean size of the
glands removed was 2.3 cm, and mean weight was 8.7 g.
The histology of all glands was parathyroid adenoma.
Discussion
Hypercalcaemic crisis is a rare but potentially fatal com-
plication of primary hyperparathyroidism and is associated
with serum calcium levels > 3.75 mmol/L. The treatment
of hyperparathyroid hypercalcaemic crisis remains con-
troversial. Hydration with saline solutions and diuresis
induced by furosemide increases renal excretion of sodium
and calcium. However, such a regimen may not correct the
hypercalcaemia in many cases.4 Calcitonin and disodium
pamidronate have been used to treat hypercalcaemic crisis,
but the results are disappointing. A therapeutic consid-
eration in some patients with hyperparathyroid hyper-
calcaemic crisis is emergency dialysis. Dialysis, using a
solution containing no calcium, is very effective in tem-
porarily reducing the levels of serum calcium to safe levels.
Repeated dialyses, during a period of 2 days or more, were
of no significant benefit in our patients.
The treatment of hypercalcaemic crisis of hyperpara-
thyroidism calls for rapid and timely decisions. Prompt
parathyroidectomies may be life-saving in patients with
parathyroid adenomas.3,5,6 The mortality rate in untreated
patients is 100%. Mortality rates as high as 60% are associ-
ated with patients treated by combinations of medical and
surgical protocols.2 In our small series, the rapid reduction
of serum calcium levels after the removal of adenoma may
have been a factor responsible for the cardiac and neuro-
muscular complications that affected our patients. The
phenomena demonstrated by our patients can be attributed
to the high set point of serum calcium balance that devel-
oped in these patients over a long period of hypercalcaemia
associated with their primary hyperparathyroidism.
It appeared to be harmful to allow rapid reduction of
serum calcium to normal levels, emphasized by the devel-
opment of the signs and symptoms of hypocalcaemia in
our patients. In the second patient, who died of a myocar-
dial infarction, there was a delay in the infusion of intra-
venous calcium after successful removal of the adenoma,
and a marked decrease in serum calcium to normal levels
was noted immediately after the adenoma was removed.
This may have played a role in the development of the
fatal myocardial infarction. These patients have become
acclimated to high levels of serum calcium and a sudden
reduction in serum calcium may be detrimental to the
heart and nervous system. The maintenance of hypercal-
caemia during the immediate postoperative period by the
infusion of calcium followed by a gradual reduction of
the serum calcium levels may avoid fatal complications.
In the third patient, calcium levels declined rapidly,
and by the third postoperative day, visual and auditory
hallucinations had developed, indicating that a slow, con-
trolled reduction of serum calcium levels may be the key
to better outcomes. The visual and auditory hallucina-
tions may be attributable to the increased excitability of
the sensory nerve with a low threshold brought on by
declining serum calcium levels. A most interesting episode
was noted in the fourth patient who had parathyroidectomy
under LA. She immediately reported a creeping numbness
that swept from her toes upward after removal of the ade-
noma, which indicates the rapidity with which hypocal-
caemia develops after parathyroidectomy in such patients.
These results appear to reinforce the importance of infusing
calcium immediately or just prior to removal of adeno-
mas. Aggressive postoperative treatment with intravenous
calcium infusion may prevent such fatal complications.
In conclusion then, the medical treatment of hyper-
parathyroid hypercalcaemic crisis is often futile and delays
definitive surgical treatment. The rapid fall in serum calcium
levels after the extirpation of parathyroid adenomas may
account for the neuromuscular complications and fatal
myocardial infarction. The cornerstone for the successful
removal of parathyroid adenomas that cause hypercalcaemic
crisis is to ensure a gradual, well-controlled decrease in the
levels of serum calcium levels postoperatively. This tech-
nique appears to prevent fatal myocardial complications.
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